I / HOZUU4 / uuu 15.8 



g 



POCCHftCKOE ATEHTCTBO 
no IIATEHTAM H TOB APHMM 3HAKAM 
(POCrtATEHT) 

OE/JEP A JEbHMH HHCTHTYT 
IIPOMBimJIEHMOfi COBCTBEHHOCTH 



BepeaocoBCKa^ Ha6., 30, Kopn. 1, Mocraa, T-59, rCII-5, 123995 
Tejie$OH 240 60 15. TeneKC 1 14818 IW1. <&aicc 243 33 37 




Ham Jsfe 20/12-318 



«18» hk>hh 2004 r. 



CnPABKA 



OeAepajibHbift MHCTWTyT npoMbiuuneHHofi co6ctb6Hhocth (flaxiee - Hhcthtyt) HacTo*u4iiM 
yfloCTOBepneT, mto npi/moweHHbie MaTepnanw *BJnaiOTCfl TOMHbiM Bocnpon3BefleHneM 
nepBOHanaribHoro onwcaHi/m, cfcopMynbi, pecfcepaTa w nepTeweii (ecni/i HMeKrrc*) 3a*BKM 
Na 2003120794 Ha Bbiflasy naTeHTa Ha M3o6peTeHwe, noflaHHow b I/Ihcthtyt b nione wiec*i4e 
7 rhb 2003 rofla (07.07.2003), 



Ha3BaHne H3o6peTemifl: 



AnnapaT Ha B03AywHoii noflyuiKe 



3a5iBMTenb: 



TAJ1AHOB AneKcaHflp Bacw/ibeBMM 
□PMBblJlbCKHl/l KDpnw BopMCOBUM 



AeMCTBMTejibHbie aeTopbi: 



TAT1AHOB AneKcaHflp BacwnbeBUM 
nPMBblJlbCKHI/l KDpnw Bopi/ICOBMM 





AnnAPAT ha B03flyinH0M noj^yuncE 

06jiacT£> TexHMKM, k KOTopoii othocmtcji M3o6peweHJie 

Jl3o6pe«reHHe othocmtch k TpaHcnoprabiM cpe«CTBaM, b 
^acTHOCTM, k JierKMM annapaTaM Ha B03flyniHoft noAyuiice (JIABn) . 

ypOB6Hb TeXHMKM 

MsBecTHH KOHCTpyKUMM JIABn c ewHMM nponyjib CMBHHM 
BBM»cMTejieM f y kotopmx ^acTb noTOKa ot eflMHoro THHymero mjim 
TOJiKaiomero BeHTMJi*Topa HanpaBJineTCH b nojioca?b B03jotymHoii 
KaMepM nofl AHi*meM w co3flaeT Heo6xoAMMbie ycjioBMH aji* napeHMH 
annapaTa (HanpMMep, naTeHTbi US 3869020, B60V 1/14, 1975 (1) , 
US 5007495, B60V 1/14, 1991 (2), US 3608663, B60V 1/14, 1971 
(3)). 

M3BecTHbi Tarace annapaTM, y kotopmx Becb noTOK . oo? 
BeHTMjiHTopa noAaeTCH b KaMepy B03«yiiiHoft noflyniKM (naTeHTbi US 
3669212, B60V 1/14, 1972 (4) m US 3401766, B60V 1/00, 1968 
(5) ) . IIpM 3tom ^acTfa TaKoro noTOKa Mo»eT Obitb HanpaBJieHa b 
jiio6yio cTopoHy nyTeM otkphtmh KJianaHOB cooTBeTCTByiomeii ctopohh, 
hto obecne^MBaeT flocTaTo^Ho CBo6oAHoe MaHeBpwpoBaHwe . 
"T^roBaa" moiuhoctb TaKwx annapaTOB HeBejwica, t.k. «aBjieHwe b 
noAyuiKe He MoaceT npeBumaTb HeoSxoAWMoe ajih napeHMa AaBJiemie m 
npw ero noBbnneHMM crpaBJiHBaeTCH bo Bee CTopoHbr HepaBHOMepHO . 
y^MTHBaa, mto Ha BeHTMjiHTope Bcerna npucyTCTByeT Tara, KOTopaa 
o6pa3yeTCH 3a cneT "noflcacHBaHMa" B03Ayxa, 3Ta Tara 6y«eT 
HefiTpajibHa TOJibKo b cjiy^ae roppi30HTajibHoro n o ji OTKe hm r 
BeHTMJiHTopa . npM HaKJiOHe BeHTMjiHTopa BnepeA annapao? Ha^Herr 
ABM^ceHMe b HanpaBjieHMM HaKJiOHa BeHTMjiHTopa Aaace nppi 
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paBHOMepHOM MCTeyeHMM B03 fl yxa no BceMy nepuMeTpy B03«yin H oii 
noflyinKM . 

npM 3TOM TRVa BeHTMJIHTOpa npaKTMXieCKM He MOSSeT 6bITb 

ypaBHOBeineHa nepenycKOM B03flyxa M3 nojiocTK B03flyniHoii no«yniKM b 
HanpaBjieHMH, o6ecne^MBaiomeM oSpaTHyio Tnry,. T.e. npw peBepce (b 

CMJiy 3SKOHOB $K3MK*l) , KSK 9TO npewioaceHO B (5), XOTH 

ynpaBJieHne HanpaBJieHweM flBwaeeHWH m CHM^eHwe "npHMoii" Tarw 

nO^TM AO HyjlH B03M05KHO . 

YnpaBJieHwe HanpaBJieHweM abmkohmh b (4) 3a c^ieo? 
pacnojio^ceHHbix 3a BeHTMjiHTopoM pyjieii peajiM3yeTca 3a c^eT 
3KcueHTpMCPiTeTa THm OTHocnTejibHO npoflojibHOM ocm annapaTa m 
xapaKTepn3ye«TCH KpaiiHe HM3Koii 3$$eKTMBHOCTbio icaK ynpaBJieHkn, 
TaK m Bcero nponyjib-CMBHoro KOMnjieKca. 

M3BecTHo TexHM^ecKoe pemeHwe (3), b kotopom ynpaBjiHK>mne 
noBepxHocTM pa3MemeHbi HenocpejjcTBeHHo 3a BeHTMjiHTopoM b 
TaroBOM KaHajne b nepeflHeft yacTM annapaTa, npn stom Taic^e ecTb 
m pyjiw HanpaBJieHMH b ero kopmobom nacTM. B o6meM cjiy^jae 
o6ecne^MBaioTCH xoponine xapaKTepMCTMKM ynpaBjieHUH Ha 
KpewcepcKOM peacMMe m b peaaHMe pa3roHa . 

ripHMan Tara Moacerr 6biTb noHTH HyjieBoii npn noJiHOM nepeKpHTWK 
TnroBoro KaHajia 3acjiOHKaMM Ha Bbixone M3 KaHajia, ojcmaico npw 
stom nojiHOCTbio TepneTCH B03M0«H0CTb ynpaBjieHMH annapaTOM. 

TaK ace M3BecTHa KOHCTpyKUMH JIABn (2), b Korropoft ynpaBjieHwe 
HanpaBjieHweM flBw^ceHMH m peBepcwpoBaHweM trvvl ocymecTBjineTCH 
eWHMM MHoro3BeHHbiM kobuiobmm peBepcHbiM ycTpoftcTBOM. PeineHwe 
xapaKa?epM3yeTCH, KaK m b npe^biflymeM anytiae, noJiHbiM o-rcyTCTBueM 
hchoctm c ynpaBjieHneM annapaTOM b peaciiMe "peBepc" , iiommmo 



SToro xapaKTepMCTMKM ynpaBjieHMH Taxoro ycTpowcTBa MoryT 6utb 
HacTOjibKO HejiMHeidHbi, mto ynpaBjieHMe c*aHeT TexHwye ckm 
Heocymeca?BMMbiM . 

K03$$MUMeHT OSpaTHOft TflrM peBepCMBHblX yCTpoftCTB HBJIHeTCH 

TeMoii, xopoino M3yneHHOM b aBwauMM. fljin KJiaccMHecKMx 
aBwauwoHHux flBMraTejiefi oh He npeBbnnaeT 0,4 aaace npw TmaTejibHOM 
MH^ceHepHoii npopa6oTKe (ajih flBMraTejin HK-8-2y caMOJieTa "Ty-154" 
- 3to 0,35). fljia "kopotkmx" ycTpoftcTB, noflo6Hhix onwcaHHOMy B 
pemeHMM (2) , oh MoaceT BOo6me paBHHTbcn Hyjno. TaK 3Ke M3BecTHa 
nonbiTKa KOMnjieKCHoro pememiH Bonpoca ynpaBjieHMH w 
peBepcpipoBaHMH TKrM b pemeHMM (I) . 3flecb ocTaeTC« 
TeopeTM^ecKan B03MoacHOCTb ynpaBjieHMH HanpaBjiewieM ABnaceH*!* 
annapaTa npw nojiHOM peBepcwpoBaHMM Tnrw b nojioaceHWM 3acjioHOK 
peBepca, M3o6pa»eHHOM Ha $nrype 13, 3a c^eT nepenycKa 
3acjiOHKaMM "142" m "146" , npw stom OTKpbiTMe ynpaBJiHK>mnx 
3acjioHOK CHM3MT peBepcHyio Tnry, k oneab BepoHTHO npwBejjeT k 
noHBJieHMio 6okobom cmjim Ha Kopnyce annapaTa, npoTMBonojioacHoft 
acejiaeMOMy pe3yjibTaTy M3-3a 3$$eKTa no^BJieHMH aspoflMHaMM^ecKoii 
"KpMBM3Hbi" npo$MJiH HaflCTpoffocii , ^to oco6eHHO onacHO MoaceT 

npOHBMTbCH Ha 3HaHMTeJlbHOM CKOpOCTM flBM»eHM^, npw 3TOM 3Ta 

3aBMCMMocTb 6y«eT He jiMHeiiHoii . 

AHajiM3 M3BecTHbix KOHCTpyKuni* annapaTOB Ha B03AyniHoii 
noflyuiKe noKa3braaea? cjieayiomee . 

1. Hm b oahom M3 hmx He cojtepacwrcH KayecTBeHHoro peiueHH* 
Bonpoca ynpaBjieHMH Tnrow annapaTa (ot MaKCMMa Jib ho B03Mo>KHoii 
noJio3K*iTejibHOM no MaKCHMajibHOM peBepcwBHoii) . 
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2. Hm obho npeffjioaseHMe He coaepasMT peraeHMH Bonpoca 
Ka^ecTBeHHoro ynpa B jieHM* nojio^eHMeM annapaTa Ha pe^me 

TOpMOSCeHHH npM flBM»eHMM C BblCOKOM CKOpoCTbK). 

3. Hm ofiHo peuieHMe He npwroflHO «jih ynpaBJieHMH nojioseemieM m 
HanpaBjieHweM aBMaceHMH annapaTa Ha HyneBbix w 6jim3kmx k HyjieBMM 
CKopocTHX flBM^eHMH c oflHOBpeMeHHbiM BHnojiHeHMeM Tpe6oBaHM* no 
AocTaTo^Hoft THroBoopyjKeHHocTM m nponyjibCMBHoro KIIfl aBM>KMTeji* . 



PaCKpMTMe M3o6peTeHMH 

3afla^eft HacTonmero M3o6peTeHMH HBJineTCH co3flaHne 
KOHCTpyKUMM JIABn, no3BOJi*nomeM ycTpaHMTfa yKa3aHHbie Bume 
He^ocTaTKM M3BecTHMx annapaTOB Ha B03flymHow noayniKe, oco6eHHo 
b nacTM mx ynpaBjineMOCTM . 

XapaKTepHo'ii ocoSeHHocTbio JIABn *BJi*eTCH "njiocKoe" flBM^eHMe 

BflOJIb OnopHOM nOBepXHOCTM C MMHMMa JI b HbIM (6JIM3KMM K HyJIK)) 

conpoTMBJieHweM, KaK b »ejiaeMOM HanpaBJieHMM, TaK m b jiio6om 
EpyroM. 

EflUHCTBeHHHM mcto^hmkom co3flaHMH ynpaBjiniomero 

B03fl€MCTBMH HBJineTC* THra nponyjib cMBHoro KOMnjieKca JIABn 
(BKJiiOHaeT b ce6n KaK TaroBbEM, TaK m no,tvbeMHbiM KOHTyp) . 3to 
noJio^ceHMe oco6eHHo acecTKo npM HyjieBbix m 6jtm3kmx k Hyjiio 

CKOpOCTHX flBIOCeHMH, KOrfla B03fleMCTBMe aSpOflMHaMM^eCKMX CMJI Ha 

Kopnyc annapaTa m cneuMajibHbie aspoflMHaMM^aecKMe nosepxHOCTM. 
He3HanMTejibHO. Ha KpynHbix cyaax c B03«yuiHoft noflyniKoii Bonpocw 
ynpaBJieHMH HanpaBjieHweM ABMJKeHM* m nojioaceHMeM annapaTa (hto b 
o6meM cjiy^iae jjajieKo He oaho ' m Toace) peuiaioTca npMMeHeHweM 



nosopoTHbix flBM^TejjbHHx KOMnjieKCOB, a TaKJKe peBepcupoBaHMeM 
s-hph BosayiiiHbix bhhtob . 3to peineHwe HenpweMJieMo, xoth 6m no 

SKOHOMMMeCKMM COOSpaJKeHMHM/ flJIH M3CCOBO IipOMSBOflHMblX 6bITOBHX M 
CnopTMBHblX JIABII, MCTOIHMROM TflTO K HOffbeMHOM CMJ1U flJIH KOTOphK, 
KaK npaBMJIO, HBJIHeTCH eflMHMK BHHT-BeHTMJIHTOp, npHBOflMMHM 

eflMHHM flBKraTejieM. nowMMO 3 a fl a*, csasaHHbix c ynpasjieHHeM 
CKopocTbio m HanpasjieHneM flBuxeHMa, wih JIABn ctoht Taicse aanavn 
nojiytieHM* KOHKypeHTHux HMHaMwae ckmx xapaKiepucTHK fl BM*eHMH, 
Ta'Kwx K a K CKopocTb, ycKopeHMe flBHJKeHMH m saMefljieHMe fl Bira:eHHH, 
CKopocTn m ycKopeHMH yrjiOBoro flB raceHMH (flBMaceHM* B pameHM« 
BOKpyr BepTHKajii> hom ocm annapaia) , a -raiOKe MBKCMMajibHoro 
6oKOBoro ycKopeHMH npM MSMeHeHMM HanpaBJieHMH flBMaceHMH 
annapaTa. KoMnjieKCHoe pemeHwe Bcex sanan AMHaMMKM flBMssceHMH 
JierKoro JIABn CBnsaHO Tarae c Heo6xowiMocTbio nojiyaeHMH 
MMHMMajibHofi Maccu annapaTa m npneMJieMbix xapaKTepucTMK 
nponyjifaCMBHoro Kllfl TpaHcnopiHoro cpencTBa. 

CorJiacHO MsoSpeTeHHB, annapaT Ha B03jiyiiiH0H noflym K e 
coflepxHT Kopnyc, ojiacTMVHoe orpaxfleHwe, o6pa3yiomee c flHMmeM 
Kopnyca noffbeMHym KaMepy, THHymww BeHTMJiHTop, RBuvavenb 
BHyTpeHHero cropaHHa hjih npMBOfla BeHTMJiHTopa, thi-obum 
m noflteMHbifi KOHTypu, pasflejieHHbie pe6poM, npeflHasHaqeHHbiM 
flJiH HanpaBJieHMH noTOKa Bosayxa ot BeHTKjiHTopa b yKaaaHHue 
KOHTypH, conjio TflroBoro KOHTypa, kobih peBepca Tarn, 

ycTaHOBjieHHbifc H a Bwxo fl e ms cornia, cwcTeMy ynpaBJieHMH 

annapaTOM, b k jiioh a iomy k> CMc-reMy ynpaBJieHwa kobuiom peBepca thvu 
m cucTeMy ynpaBjieHMH pynHMM HanpaBJieHMH, ynpaBjiHronpie 
noBepxHocTM KOTopwx pacnojio»eHbi Ha cpese conjia m b noffbeMHOM 



6 

KOHType, npw^eM pyjiw HanpaBJieHws KMHeMaTM^ecKM CB*3aHbi spyr c 

flpyroM m opraHOM ynpaBjiemiH annapaTOM. 

Utejiecoo6pa3HO BMnojiHeHMe conjia TnroBoro KOHTypa njiocKMM, 
UMJiMHApMtjecKan noBepxHOCTb KOBina peBepca «r*rj* mo^t 6biTb 

BMnojiHeHa mejieBoi* hji* cenapauraj TBepflbix yacTim w ^koctm, wo 

nosBOJineT saimiTWTb sienna* ot BosBparaoro flewcTBMH peaKTMBHOM 

CTpypi . 

npewMyiuecTBeHHO, pyjiw HanpaBJieHHH, pacnojio^eHHbie Ha cpe3e 
conjia, ycTaHOBjieHbi c B03M03KHocTbio noBopoTa OTHOCMTejibHO 
BepTMKajibHow ocm, npn 3tom pyjm HanpaBjieHMH, pacnojio^ceHHbie b 

nOflteMHOM KOHType, yCTaHOBJieHH C B03M0^H0CTbK) noBopoTa 

OTHocwTejibHo npoflOJibHOM ocM annapaTa . 

IJejiecoo6pa3HO, yToSbi KMHeMaTM^ecKan CBH3b pyjiei* 
HanpaBJieHMH, pacnojioaeeHHbix Ha cpe3e conjia, c pyjiHMM 

HanpaBJieHMH, pacnojioaceHHWMK b nofl-beMHOM KOHType, 6btna 

BbinojiHeHa c B03Mo;KHocTbK> o6ecne*aeHWH 3a«ep3KKH otkjiohshkh pyjieft 
HanpaBJieHM^i, pacnojioaeeHHbix Ha cpe3e conna, no cpaBHeHMK) c 
OTKJioHeHMeM pyjieii HanpaBjieHMH, pacnojioaseHHbix b nofl-beMHOM 
KOHType, b Ha^ajibHbiii nepwofl B03fleMCTBna Ha hmx opranoM 
ynpaBjieHMH annapaTOM. 

KpaTKoe onucaKne *3ep<reaeexi 

IIpeMMymecTBa m xapaKTepncTHKM annapaTa Ha B03flymHow 
noflyniKe noKa3aHbi b onwcaHMM npMMepoB peajiM3auMM M3o6peTeHMH co 
ccbiJiKoii Ha npwjiaraeMbie $Hrypbi tjepTe^ew: 

$wrypa 1 - annapaT Ha Bp3flyuiHow noflyimce, corjiacHo 

W3O6peT6HMI0/ BMfl cbOKy/ 



fcwrypa 2 - paspe3 Ha BM^e c6oKy fcurypbi 1; 

fcwrypa 3 - annapaT H a B03flyin H oft noaymice, corjiacHo 
M3o6peTeHMK) f BMfl CBepxy; 

$wrypa 4 - annapaT Ha BOSflyniHofi noflyuiice, corjiacHo 
n3o6peTeHMio f BMfl cnepeflw; " 

$wrypa 5 - annapaT Ha BOsayuiHofi noaymice, corjiacHo 

M3o6peTeHMK)/ BMfl C3aflM; 

$nrypa 6 - annapaT Ha BosflyumoM noflyniice, corjiacHo 
M3o6peTeHMio f BHfl CHM3y; 

$wrypa 7 - annapaT Ha B03«yiiiHoji noayniKe, corjiacHo 
H3o6peTeHWK>, BMfl CHMsy c o6o3Ha^eHMeM njieti ynpaBJiniompix 
MOMeHTOB (lx - njiexjo nepeflHero pyjin, 1 2 - njie**o sa^Hero pyji*) 
OTHOcwTGjibHO ueHTpa TnacecTM annapaTa; 

$wrypa 8 - coBMemeHHMM bma CBepxy m c6oKy cwcTeMEi 
ynpaBjieHMH kobuiom peBepca T^rw; 

$nrypa 9 - coBMenjeHHbiw bmb c6oKy m CBepxy cucTeMbi 
ynpaBJieHMH pyjiHMM HanpaBjieHMH; 

$Mrypu 10 m 11 - ana c6oKy conjia TnroBoro KOHTypa w KOBina 
pesepca txtvl. 



OcymecTBjieHne n3o6pe<reHifH 

JlerKMM annapaT Ha B03flyniH0i* noayiiiKe (JIABI1) KaMepHow cxeMH 

($Mr.l-7) COCTOMT M3 njiaT^OpMfal - OCHOBaHMH 1 OTHOCMTeJIfaHO 

He6ojibinoM BbicoTbi (8-20% ot bjimhh annapaTa), c saKpenjieHHUM no 
KOHTypy njiaT^opMbi ajxac-rsraHUM orpaaeaeHneM 2, o6pasyiomnM 
coBMecTHO c EHHmeM njiaT^opMH nofl^beMHyK) KaMepy J1ABI1 . 
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B nepe^Hew (hocoboh) hhctm juiaT^opMH ycTaHOBJieH THHymww 
BeHTMJiHTop 3, npMBoawMupi flBMraTejieM BHyTpeHHero cropaHun 4. 
njiocKOCTb BpameHMH BeHTMjiHTopa HaKJiOHeHa nofl yrjioM 45°- 60° k 
ropMSOHajibHOM hjiockoctm. IIotok Bosflyxa sa BeHTMJi*TopoM passe- 
ji*eTCH pe6poM pasaejia 5 Ha B03flyuiHHii noTOK T*roBoro KOHTypa 6 
m B03«yiuHbrii noTOK no^eMHoro KOHTypa 7. Bo3«yuiHbiH noTOK 
T^roBoro KOHTypa npoxoflMT *iepe3 nposojibHbiii KaHaji, orpaHwtjeHHuii 
II-o6pa3HbiM ocHOBaHweM cMfleHM^ 3Kwna5Ka m KaHajiOM 9 b Tejie 
njiaT$opMbi - ocHOBaHH*. Bo3,ayinHbiii noTOK a?«roBoro KOHTypa 
BH6pacbiBaeTCH b 3a«Heii ^acTM JIABn Mepe3 nxtocKoe conjio c 
OTHonieHweM bhcoth conjia "A" k ero mnpuHe "B" =0,5-0,25. IIpw 
3tom ocb noTOKa BbrxoflHmero M3 conjia HaKJiOHeHa Ha 4°-10° BBepx 
OTHocMTejibHo ropM30HTa • Ha« BepxHefi noBepxHocTbro conjia 
ycTaHOBJieH kobui peBepca 12 c B03MomocTbio noBopoTa 
OTHocMTejibHo nonepe^HOM ocm 10 annapaTa Ha yroji, socTaTOHHbrii 
fljiH nojiHoro nepeKpuTMH B03ayiHHoro noTOKa TaroBoro KOHTypa h 
noBopoTa B03flyuiHoro noTOKa TaroBoro KOHTypa ajih co3flaHMa 
Heo6xo,miMOii oSpaTHoii Tnrw (peBepcwpoBaHHH Tarn) . 

B KaHajie B03flyuiHoro noTOKa no^eMHoro KOHTypa ycTaHOBJieHu 
pyjiM HanpaBJieHMH (nepeflHMe ynpaBjiHiomwe noBepxHocTM) 13. B 
KaHajie THroBoro KOHTypa Ha cpe3e conjia TaK ace ycTaHOBJieHH pyjiw 
HanpaBJieHMH 14 - conjiOBbie ynpaBjiniomwe noBepxHocTw. VL nepe«HMe 
13 h conjiOBbie 14 ynpaBjiKioupie noBepxHocTM ycTaHaBJiMBaiOTCH Ha 

MaKCMMaJIbHO B03M02CHOM IIO KOHCTpyKTMBHHM C006pa»eHMHM yflaJieHMH 

no ocm "X" ot ueHTpa T^acecTM 15 J1ABIT. 

B hocoboh tjacTw JIABII ycTaHOBJieH jioSobom oSTeKaTejib 17, 
coBMemaiomHii $yHKUMM BxoflHoro ycTpoiicTBa BeHTMJiHTopa m 



samwTHoro KosupbKa 3Knna»a. Ha $nr. 4 nyHKTwpHoi* jiMHwew 
noKa3aH KOHTyp 18 KaHajia no^beMHoro KOHTypa. Ha $wr.6 no3MUMe« 
19 o6o3HatjeHo BHxoflHoe oTBepcTMe KaHajia no^eMHoro KOHTypa b 
noflTbeMHyio KaMepy. 

3KMna» pa3MemaeTCH Ha nojjyuiKe cufleHMH 11 npo^ojibHO. 

B o 3 flyuiHHM noTOK, co3flaBaeMbiii BeHTMjiHTopoM 3 pa3AejineTCH 
pe6poM pa3flejia 5 Ha flBa KOHTypa. 

noTOK TflroBoro KOHTypa 6 cjiyaewT hjih co3flaHMH th:tm, 

He06X0OTIM0M «J1H I«0pM30HTaJlbH0r0 flBMKeHMH . ITpM 3TOM BeKTOp THTO1 

noTOKa MoaceT otkjiohhtbch b ropj*30HTajibHOM njiocKOCTM B03flyuiHMMM 
pyjiHMM 14 fljia co3flaHMH pa3Bopa^MBaiome:ro MOMeHTa OTHOCMTejibHo 
BepTMKajibHOM ocm annapaiTa, * npoxoanmeii nepe3 ueHTp thsksctm 
annapaTa 15. Co3flaBaeMbrfi mombht npw stom paBeH npopi3Be;aeHiiio 
ycMJiMH Ha pyjiax HanpaBjieHMa 14 Ha nue^o npwjiojicemiH ycHJiM*. 

noMMMO 3Toro B03flyniHhiw iiotok THroBoro KOHTypa MoaceT 6mth 
noBepHyT OTHOCMTejibHo nonepe^How ocm annapaTa b BepTMKajibHofl 
njiocKOCTM 3a c^eT otkjiohghmh KOBnia peBepca 12 Ha yroji «o 180° , 
tjTO no3BOJineT njiaBHo peryjiwpoBaTb THry ot nojiHoft nojiojKMTe- 
jibHoi*, no nojiHofi OTpMuaTeoibHOM Ha jik)6om pe»3iMe pa6oTM 
HBMraTejiH . 

IIotok nofl'beMHoro KOHTypa 7 HanpaBJi*eTc* ot peSpa pa3«ejia 5 
b KaHajx noflteMHoro KOHTypa r a 3aTeM b nojiocTb KaMepu B03flyuiH0M 
noflyuiKM, orpaHM^eHHyio sJiacTMMHbiM orpa^fleHMeM KaMepbi 2 m hm^chsm 
^acTtio njiaT$opMbi ocHOBaHMH 1. M36biTo^Hoe flaBjieHMe b nojiocTM 
KaMepbi B03flyuiHow no^yuiKM 3a c^eT t opMossce hmh noTOKa nofl^eMHoro 
KOHTypa 7 oSecne^MBaeT nojvbeM m napeHMe JIABIT. 
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B KaHaJie ncwfceMHoro KOHTypa ycTaHOBJieHH nepe^HMe (HocoBbie) 
ynpaBJiHiomwe noBepxHocTM 13. Ycmjimh, B03HMKaK>mne Ha ynpaBJiHiomwx 
noBepxHocTflx 13, HanpaBjieHw b CTopoHy 3aflaHHoro BojmTejieM 
HanpaBjieHMH noBopoTa annapaTa m npoTKBonojiosKHbi no 3HaKy 
ycwjiM^M Ha conjioBbix ynpaBjiHiomux nosepxHOCTHx . ynpaBjiHjomwfl: 

MOMeHT yCMJIMM HOCOBHX nOBepXHOCTeft paBeH npOM3BefleHMK) BeJIM^MHU 

3T-MX.-.ycMjiMM .-Ha_Jijietio nx„.npMJio»:eHM:H . OTHOCMTejibHo . _B.epinMKajifaHow 
ocm JIABri, npoxoflnmeii ^epe3 ijeHTp THacecTM JIABn 15. CoBMecTHtie 
flewcTBMH ynpaBJi^ioumx ycMJiMM Ha noBepxHOCTnx 13 m 14 MoryT 6mth 
no£o6paHbi TaKMM o6pa30M, 3a c^eT M3MeHeHMfl njiomaw w yrjioB 
OTKJiOHeHMH ynpaB jihjoiuwx noBepxHOCTeft , HToSbi nojiy^wrs "^MCTbiii" 
ynpaBJiHioumii MOMeHT, bm3hib aiomMM tojibko noBopoT BOKpyr 
BepTMKajibHOM ocu annapaTa, npoxoflnmew **epe3 ero ueHTp THacecTH 
15 m He co3,aaK>mPifi 6okobo$i cmjibi, **to no3BOJi^eT annapaTy 
ocymecTBjiHTb pa3BopoT Ha MecTe m npow3BOflHTb TO^Hoe 

M3He BpMpOBaHMe , B TOM ^MCJie Ha MaJIblX W 6JIM3KMX K HyjISBblM 

ckopocthm. OTKJioHeHwe ynpaBjiHioim^x noBepxHocTew 13 m 14 
ocymecTBJiHeTCH BOflMTeJieM cmhxpohho c noMonjbio pyjieBoro 
ycTpoficTBa 16. CnHxpoHHoe ynpaBJiemie bo3mo*:ho, HanpHMep, npw 

HajTM^IMM flByX TPOCOBMX KSHaJIOB ynpaBJieHMH npMBOflMMblX B fleMCTBMe 

ot «Byx ynpaBJiHiompix noBo«coB pa3MemeHHbix Ha eflWHOM Bajie 
pyjieBoro ycTpowcTBa 16. 

KaK noKa3aHo Ha $wr.8, Ha Bajie pyjieBoro ycTpoiicTBa 16 
3aKpenjieH uikmb 20, oQecneHMBaroiuMM nocpeflCTBOM Tpoca 
KMHeMaTPivecKyio CB«3b co HiKMBaMH 22 pyjiew HanpaBjieHUH 13 
noflteMHoro KOHTypa . IUkmb 21 ycTaHOBjieH Ha Bajiy pyjieBoro 
ycTpowcTBa 16 c B03M05KHo'cTbio Bp am© huh oTHOCMTeJibHo yKa3aHHoro 
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Bajia. Ha iuKWBe 21 BwnojiHeHa npopesb b BMfle KOJibueBoro ceK<ropa 
no,a CTepaceHb 24, KOTopwft 3aicpenjieH H a *opue mKMBa 20. IHkmb 21 
CB^saH co iDKMBaMM 23 pyjiefi HanpaBJieHMH 14, ycTaHOBJieHHbix Ha 
cpese conjia. PeftKa, inapHwpHO coe«wH*_oiua* hikmbm 23, 
noflnpy^MHeHa npysscwH smm 2 6 ajih yflep»aHwa pyjiefi HanpaBJiemiH 14 b 
HefiTpajibHOM nojio^ceHMM bo Bcex cjiyHanx, noKa CTep^eHb 14 

nepeM^mae.Tss — 3_upe.fle.4j.ax . ._n.pjD.pe3H Ha niKMBe 21 He icacancb ee 

KpaeB. flaHHan KOHCTpyKUMH cwcTeMbi ynpaBjieHMH o6ecneMMBaeT 
saflepaocy OTKJiOHeHMH pyjieft HanpaBJieHH*, pacnojioaceHHbix Ha cpese 
conjia, no cpaBHeHWio c oTKjioHeHneM pyjieft HanpaBjieHMH, 
pacnojio»:eHHbix b no^eMHOM KOHType, b Ha^ajibHbrii nepwo* 
B03fleitcTBMH Ha nocjieAHMe opraHOM ynpaBjieHMH annapaTOM. 

YnpaBJieHPie kobuiom peBepca 12 o6ecnet.M B aeTCH TpocoBoft 
nepeflaxjen c flByMH inKMBaMM 27 vl 28 ($mi»-9), npn stom ihkmb 27 
ycraHOBJieH Ha Bajie pykohtkm 29 ynpaBjieHMH kobujom peBepca, a 
iukmb 28 - Ha Bajie KOBina peBepca. 

Kobui peBepca T«rn co mejieBOM UMJiMHflppraecKoii noBepxHocTbio 
($wr. 10-11) pa6oTaeT cjieflyiomMM o6pa30M. 3$$eKT mejieBoft 

nOBepXHOCTM XOpomO M3BeCT6H B aBPiaUMM VL *3aKJIK)^aeTCH B TOM, OTO 

CTpyn ra3a, wcTeKaiomaH M3 mejin no« yrjioM k noBepxHocTM, 
6JIM3KHM k Hyjiio, " npwjiMnaeT" k BbinyKJioft cTopoHe noBepxHOCTM vl 
OTKJioHHe-rcH BMecTe c Hew Ha 3Ha^HTejibHbiii yroji. Tep** 
.KMHeTH^ecKyio 3HeprHio Ha TpemiH CTpy* rasa, npofifln HeKOTopbift 
nyTb Bflojib noBepxHOCTH, OTpbmaeTCH ot Hee . fljin co3flaHMH 
HenpepwBHoro obTeicaHJiH flji* noBopoTa CTpyn rasa Haflo nonojiHMTb 
3Heprwio noBepxHocTHoro cjioh ra3a, BwnojiHWB orn6aeMyio 
noBepxHocTb MHoromejieBow (b aBnaiwn - sto flByx vl TpexmejieBbie 
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3aKpbDIKW CaMOJieTOB) . 

BbinojiHeHHa^ tskmm o6pa30M noBepxHOCTb KOBina peBepca 
no3BOJiHeo? npon3BecTM ueHTpo6e»HyK) cenapauwio TBepflbix ^acTMu, h 
Kanejib kmakoctm bo M36e3KaHwe wx nonajjaHM* b 30Hy pa3MememiH 
3KMnaaca, a tsk ace cHwaceHMH 3anbuieHHocTn (3acHe»ceHHOCTM) b stom 
30He npw TopMoaceHMM peBepcoM. IIpuHHTbie o6o3Ha*ieHMH : 

. — "T". . _r_ — TpaeKTopMH .. J? BJg3R@ hm h TBepflbix ^acTMiJt m Kanejib 

"R" - BH6UIHMM paflwyc o6pa3yK>meft KOBina peBepca Bbi6npaeTca 
MMHMManbHO .qocTaTO^HhiM flJiH o6ecne^eHM« ycjiOBw* Haji*raKH nejibTa 
H b npe«ejiax 0,5-2% ot H, r^e H - BbicoTa conjia Ha cpe3e . 

flejibTa R - BejiMHMHa OTrw6a BHyTpb KOBina eflMHw^Horo 
mejieBoro sjieMeHTa - aaxoflMTCfl b Tex ace npeflejiax, vto k ^ejibTa 
AH . 

a - ceKTopHbrfi yroji eflMHU^Horo mejieBoro . 3JieMeHTa KOBina 
peBepca (15°-30°) . 

IIpji coSjuojcteHPW yKa3aHHbix napaMeTpoB "obpaTHa* T^ra" 
peBepca, HecMOTpn Ha HajiM^we cenapam**i, KaK mhhhmym He 
yMeHbinaeo?CH, a npw TmaTejibHOw OTJia^Ke napaMeTpos B03pacTaeT. 

PeacMMbi flBM^ceHPifl annapaTa: 

1. Co?apT w MaHeBpupoBaHwe Ha HyjieBoii ckopoctm, 

Kobiii peBepca HaxojjuTCH b npoMeacyTO^HOM nojioaceHMK, Korjja 

Tnra B03flyuiHoro noTOKa oTKjioHeHHoro kobuiom peBepca ypaBHOBecMT 

npHMyio a?ary noTOKa THroBoro KOHTypa . 
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flBwraTejib bhbowtch Ha pe*i*M, npw kotopom bosmokho 
,f 3aBncaHiie lf annapasa . 

OflHOBpeMeHHoe OTKjioHemie pyjieit nofi^eMHoro KOHTypa vl 
TflroBoro KOH0?ypa npuBefleT k noHBJieHMio Ha hmx cmji 
npoTWBonojioacHbix no HanpaBjieHMio vl b onpeaejieHHux npe«ejiax, 
npMMepHO paBHbix no Beji*raiHe, mto npnBe«eT k yMCTOMy pa3BopoTy 

annapaia ~ BOKpyr BepTHKajibHoi* — ogm . Mh-t e h c w-b hoctb pa3BopoTa- 

yBejiM^MBaeTCH c OTKJiOHeHMeM pyjiew vl yBejiK*iemieM peraMa pa6oTti 
flBMraTejiH, npw oueHKe xapaKTepwcTMK ynpaBjineMocTM aneflyeT no- 
mhmtb f i*to MonmocTb, HanpaBjiHeMan b "noflrbeMHbiii" KOHTyp Jiericwx 
JIABn coco?aBJiHeT 30-40% o6meii moiijh o ctm jjjih jjaHHoro pearoia. 

2* Pa3roH m flBwaeeHwe Ha 3a,qaHHofi CKopocTM. 

M3 nojioaceHMH " 3aBMcaHMH 11 Ha Mecre kobui peBepca otkjiohhqtch 
Bnepefl. KaacflOMy OTKjioHeHmo BnjioTb ynopa 6yflea? 

cooTBeTCTBOBaTb onpe^ejieHHaH cKopocTb . 3Ta cKopocTb TaK ace 
6yaeT 3aBnceTb ot peaaiMa pa6oa?bi EBuraTejiH, KOTopuw M3MeHHeTc« 

OT MMHMMaJIbHO Heo6xOflMMOPO flJIH 3aBHCBHMH flO MaKCMMaJIbHOrO, 

cooTBeTCTByiomero peacMMy MaKcuMajibHoro ycKopeHHH m MaKCMMajibHOM 

CKOpOCTM. 

ynpaBjieHwe HanpaBJiemieM abkikshpih . 

ynpaBjieHMe OTKJiOHeHMeM pyjieBoro ycTpowcTBa 16 npwBowr Ha 
nepBoft $a3e k otkjiohshmio pyjiew noflteMHoro KOHTypa, 
pacnojio^ceHHbix b nepeflHew *aac«rw annapaTa. ycKJine Ha pyjinx 
nofli>eMHoro KOHTypa npMBOAMT k HeKOTopoMy flBM^eHMio hocobom 
^acTM • vl Bcero annapaTa b ueJiOM b HanpaBJieHwn noBopoTa c 
OflHOBpeMeHHbiM ero noBopoTOM BOKpyr BepTMKajibHoii ocw, *z?o 
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BbisHBaea? noBopoa? BeKTopa thvm b CTopoHy noBopoTa c 
cooTBSTCTByioimiM yMeHbuieHiieM pawyca noBopoTa. 

Cjie^yeT OTMeTMTt, mto yrjioBbie cicopocTH u ycKopemiH 
annapa-ra coxpaHHTCH npw jik>6om nojioacemiM KOBina peBepca w mx 
MaKCMMajibHfaie SHa^emi* 6y*yT H a 40-65% Bbime, neM y jiio6oro 
paccMOTpeHHoro Bbniie annapaTa, t.k. BospocuiMe xapaKTepwcTMKM 
cooTBerrcTByiOT aonojiHHTejibHO. wcnojibsyeMoii MonmocTM.^nofl'beMHoro 
KOHTypa . 

TopMoaceHMe . 

npw Jiio6oi* ckopoctm annapaTa TopMoaceHwe ocymecTBJiHeTca 
fiByMfl cnocobaMM . 

a. yMeHbmeHJieM peaoiMa pa6oTbi flBwraTejin (BnjioTb «o Hyjin) , 
qTO cooTBeTCTByeT "rpydoMy" mjim aBapMMHOMy TopMoseemiK). 

6. OTKJioHeHMeM KOBina peBepca b ncnosceHwe "peBepc" . npn 
3tom TopMosceHMe 6y«eT TeM MHTeHCMBHee, qeM Bbmie pejKHM pa6oTbi 
«BnraTejiH . 

CneayeT OTMeTKTb, hto npw t3kom TppMoaceHMM 3$$eKTHBHoe 
3aMe«jieHMe Sy^eo? TeM Bbniie, yeM Bbniie cicopocTb . T.k. CTpya 
peBepca co3«aeT Ha Kopnyce annapaTa 3$$eKT "cTpyfiHoro 
3aKpbuiKa ,f , Kopnyc npwTOMaeTca k noBepxHOCTM flBMKeHMH m topmo- 

3MTCH 3a C^eT CMJI TpeHMH M flOnOJIHMTeJIb HOrO "MHflyKTMBHOro" 
COnpOTMBJieHMH . 

flBMeHwe ,f 3aflHPiM xoaom" . 

npefljioaceHHaH cxeMa peBepca (oflHOKOBinoBbiM c tiMCTbiM 
6e3yAapHbiM bxobom m bhxojjom) , no3BOjiHeT opMeHTMpoBaTbCH Ha 
BbicoKMM KQ3$$pimieHT peBepcwpoBaHMH (ro 0,45), tj-ro npi* 
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Ha^ajibHofi T*roBoopyaceHHocTj* • 0,2 m Bbnne no3BOJiwT annapa^y H e 
tojibko flBMraTbca "sa^miM xoaom", ho m B36npaTbCH npw stom Ha 
yKjioH 3°-4°, oflHaKO sto He ochobhom peacMM ejih Majiopa3MepHoro 
annapa-ra . 

OxjeBMflHO, hto 3to no,qpo6Hoe onMcaHwe m npwBOflMMHe 
KOHKpeTHue npMMepn, xoth ohm m xapaKTepM3yiOT npeflno^TMTejibHMii 

KOHKpeTHMM BapMaHT OCymeCTBJieHMH M306peTeHMH, npMBOflHTCH JIMUIB 

b uejiHX MJiJiHDCTpauMM m mx He cjie^yeT c^MTaTb orpaHMHMBaroumMM 

Ob^eM npMTH3aHMM M306peTeHMH. 
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4>opMyjxa j*so6perreHn&c 

1. AnnapaT Ha B03«yniH0M noayinKe, coaepacamwii Kopnyc, 
sjiacTK^Hoe orpa^eHwe, o6pa3yiomee c flHwmeM Kopnyca no^eMHyro 
KaMepy, THHymwM BeHTMJiaTop, flBMraTejib BHyTpeHHero cropaHMH 

flJIH npMBOfla BeHTMJIHTOpa, THrOBbBd Jl . . nOfl<feeMHUM 

KOHTypw, pa3«ejieHHMe pe6poM, npe«Ha3Ha^teHHbiM «jih HanpaBjieHMH 
noTOKa B03flyxa ot BeHTMjiHTopa b yKa3aHHHe KOHTypbi, conjio 
THroBoro KOHTypa f kobiii peBepca Tarw, ycTaHOBJieHHH«: Ha Bbixotfe 
M3 coruia, cwcreMy ynpaBjieHwa annapaTOM, BKjiiraaiomyio cucTeMy 
ynpaBjieHMH kobhiom peBepca T^rw m CMCTeMy ynpaBjieHwn pyjiHMM 
HanpaBJieHMH, ynpaBjiJMomwe noBepxHocTM KOToptix pacnojioaseHbi Ha 
cpe3e conjra m b no^eMHOM KOHType, npwyeM pynw HanpaBJieHMH 
KMHeMaTM^ecKM cBH3aHfei «pyr c , *pyroM vl opraHOM ynpaBJieHK* 
annapaTOM. 

2. AnnapaT no n.l, OTJiiitjaiomHMCH tbm, *jto conjio TaroBoro 
KOHTypa BbinojiHeHo njiocKMM. 

3 . AnnapaT no n . 1 vrnvi n . 2 , UMjiMHflppi^ecKaa noBepxHocTb 
KOBina peBepca thph KOToporo BbinojiHeHa mejieBoft. 

4. AnnapaT no ,mo6oMy M3 n.n. 1 - 3, b kotopom pyjiw 
HanpaBjieHMH, pacnojio^eHHbie Ha cpe3e conjia, ycTaHOBjieHbi c 

B03MO»HOCTbK3 nOBOpOTa OTHOCMTeJIb HO BepTMKaJlbHOfl ocm, a pyjiM 

HanpaBjieHMH, pacnojioaeeHHbie b nofl-beMHOM KOHType, ycTaHOBjieHbi c 
B03MO»HocTbio noBopoTa OTHocMTejibHo npofloJibHOM ocm annapaTa . 

5. AnnapaT no Jiio6oMy M3 n.n. 1-4, b kotopom 
KMHeMaTMnecKan cBH3b pyjieii HanpaBJieHHH, pacnojioaceHHbix Ha 
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cpe3e coruia, c pyjiHMM HanpaBJiemiH, pacnojiojKeHHHMM b 
noAijeMHOM KOHType, BunojiHeHa c bo3mo5khoctbk) o6ecne^eHMH 
3aflep»:KM OTKJioHemiH pyjiew HanpaBjiemiH, pacnojioaceHHbix Ha cpe3e 
coruia, no cpaBHemiio c OTKJiOHeHweM pyjieii HanpaBJieHMH, 
pacnojio^ceHHbix b no^eMHOM KOHType, b HaMajibHbrii nepno« 
B03aeMCTBM* Ha hmx opraHOM ynpaBjieHMH annapaTOM. 
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Pe$epav 

M3o6pea?eHwe othocmtch - k TpaHcnopTHHM cpeflca?BaM/ b 
hscthoctH; k JierKMM annapaTaM Ha B03flyuiHofi noflymice (JIABII) . 
3aflaueii Hacronmero M3o6peTeHMH hbjihstch co3flaHMe KOHca?pyKUMn 
JIABII c yjiyHnieHHOM ynpaBJineMocTbio. AnnapaT Ha B03flyniH0M 
noflyniKe coflepsKwo? Kopnyc, 3jiacTn^Hoe orpaameHMe, o6pa3yiomee c 
AHumeM Kopnyca ncwbeMHy© KaMepy , THHymwpi bshtmjihtop , 

ABMraTejib BHyTpeHHero cropaHna bjih npwBOfla BeHTMJiaTopa, 
THroBHM m nofl'beMHbiii KOHTypu, pa3«ejieHHtie pe6poM, 

npeflHa3HatjeHHbiM ajth HanpaBjieHMH noTOKa B03flyxa ot BeHTMjiHTopa 
b yKa3aHHbie KOHTypM, conjio THroBoro KOH-rypa, kobih peBepca 
Tarn, ycTaHOBJieHHHM Ha Bbixofle us conna, cwcTeMy ynpaBJieHMH 
annapaTOM, BKJiiOHaioiuyio cMCTeMy ynpaBJieHMH kobihom peBepca thtvl 
h cncTeMy ynpaBJieHMH pyjiHMM HanpaBJieHMH, ynpaBJiHiomwe 
noBepxHOCTM kotophx pacnojioaceHH Ha cpe3e conjia vi b noflteMHOM 
KOHType, npwqeM pyjiw HanpaBjieHMH KMHeMaTM^e ckm CB«3aHbi flpyr c 
flpyroM m opraHOM ynpaBJieHMH annapaTOM. 



